In this paper we prove a generalization of the well known theorem of Krasnoselskii on the superposition operator in which the domain of Nemytskii's operator is a product space. We also give an application of this result.
Introduction
s be a Carathéodory function (that is, measurable with respect to the first variable and continuous with respect to the group of others). In nonlinear analysis, the operator of superposition (often referred to as Nemytskii's operator) of the form F : L p . ; Ê l / x.·/ → f .·; x.·// ∈ L 1 . ; Ê m /, p ≥ 1 (see [5, 6, 7, 8] ), plays an essential role. The well-known theorem of Krasnoselskii says that an operator F is continuous if it is bounded, that is, | f .t; x/| ≤ a|x| p + b.t/ for some a > 0 and b ∈ L 1 . /. For nonlinear operators, this is quite remarkable. The original proof of this theorem and its known modifications are long and not elementary (see for example [5, 6, 9] ). A very simple and short proof of the theorem of Krasnoselskii can be found in [10] . In this paper we prove a generalization of Krasnoselskii's theorem in which the domain of Nemytskii's operator is a product space. There exists an extensive list of different kinds of generalizations of the theorem of Krasnoselskii (see [2, 1] and the references therein) but the authors have not found the results proved in this paper anywhere. The result we obtained is used to prove some differentiability properties of integral functionals. 
Some generalization of the Krasnoselskii theorem
Recall the classical theorem of Krasnoselskii [5] . 
PROOF. The assumption of the theorem, applied to a constant sequence, implies that F is well defined. Suppose now that .x 
On the other hand, we can choose a subsequence .x 
for all i ∈ AE and t ∈ a.e. Since the topologies in L j , j = 1; : : : ; k, imply a pointwise convergence a.e. of a subsequence, the Carathéodory condition on f implies that, up to a subsequence, f . 
Application
Let us consider a second order system
for t ∈ I = [0; ³] a.e., with Dirichlet boundary conditions u.0/ = u.³/ = 0. It is easy to notice that the functional of action for system (3.1) (which becomes the Euler-Lagrange equation for this functional) is of the form [7, 4] 
REMARK. This theorem is a generalization of [7, Theorem 1.4] in the case of product of spaces W In the proof of Theorem 3 we shall use this very interesting lemma of Brézis ([3, Theorem IV.9]). LEMMA 1 (Brézis) . From any sequence .x n / n∈AE of elements of L Hence the assumptions of the theorem yield, for j = 1; 2, the estimates 
